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(57) ABSTRACT

A guide to support a shaft such as a pump pull rod (11) which
1s capable of both rotary and reciprocal motion. The guide
prevents any misalignment of rod (11) damaging a seal, e.g.
a stuffing box, held in space (24). Guide element (18) has
central portion (19) and annular flange (25). Element (18)

1,902,360 A 3/1933 Foster can move laterally with respect to housing (12) and can also
1,911,670 A 5/1933 Black pivot, along with the cap (15) of the housing (12), with
1,947,198 A 2/1934  Goble respect to the lower portion (14) thereof. The latter is
2,235,289 A 3/1941 Dunn et al. achieved via movements of part-spherical bearing element
%g;;gg i %}g;‘é ‘g;g;ams (28) and similarly shaped faces (26, 37, 38) of housing 9120.
2628112 A 5/1953 Hebard Fllllrthf)r 86211138 (33, 34) prevents entry of pumped fluid into
2,832,650 A 4/1958 Park chamber (13).
3,626,770 A 12/1971 Lindberg et al.
3,887,196 A 6/1975 Renfrow 15 Claims, 1 Drawing Sheet
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1
SELF-ALIGNING SHAFT SUPPORT

FIELD OF THE INVENTION

This mvention relates to a support assembly to be used 1n
association with a sealing arrangement to support a member
which 1s movable with respect to a base element. In
particular, this invention relates to a support assembly used
to support the pull rod of a pump assembly adjacent the seal
for the pull rod.

REFERENCE TO RELATED PATENT

This 1nvention 1s an improvement of the support assembly
described 1n our earlier Australian patent 674209, the con-
tent of which 1s incorporated herein by reference.

BACKGROUND TO THE INVENTION

The problem of providing an adequate seal for members
which are movable with respect to a base, such as rotating,
shafts or reciprocating pull rods, 1s well known. This prob-
lem 1s made worse when the rotating or reciprocating
member 1s caused to undergo relative lateral or angular
displacement with respect to the housing 1n the region of the
seal.

Generally, most parts of the support arrangement are
machined and 1t 1s often difficult to provide an adequate seal.
Further, 1f the rotating or reciprocating member has been
misaligned or 1s bent, a portion of the shaft can be caused to
“orbit” around its central axis during the rotation cycle. This
misalignment can occur where the drive means for the
member 1s out of alignment with the central axis of the
member or where due to a fault in the drive means the pump
rod 1s caused to be flexed out of alignment during each
stroke of the drive means.

In the past a variety of support arrangements have been
proposed for accommodating for lateral or angular displace-
ment of a movable member with respect to a housing,
however these arrangements have not proved to be satistac-
tory where the movable member may be subjected to heavy
tensional loads as 1n the case where a pump pull rod or high
differential fluid pressure acts on the support assembly or
seal.

An example of a support arrangement i1s disclosed 1n
Australian patent specification 625322 which discloses a
oguide for a movable shaft which accommodates for lateral
and angular displacement of a pump pull rod with respect to
a housing. It has been found, however, that while this
arrangement has 1n many cases proved to be satisfactory
where that assembly has been subjected to high load as a
result of fluid pressure within the wellhead, high point
loadings have been established between the bearing member
and the bearing rings of the assembly which has limited the
freedom of movement between the bearing member and the
housing.

Our earlier Australian patent 674209 describes a self-
aligning shaft support incorporating a pair of spherical
bearing members that allow both lateral and angular move-
ment of the pull rod. However, 1t allows the fluid being
pumped 1nto the bearing chamber. The abrasive nature of
that fluid may cause speedy failure of the bearings and/or the
assoclated seals.

It 1s an object of this invention to provide an improved
self-aligning shaft support which allows both relative lateral
and angular displacement of the shaft under high pressure
conditions.

10

15

20

25

30

35

40

45

50

55

60

65

2
SUMMARY OF THE INVENTION

The mvention accordingly provides a guide for supporting
a first member 1n a housing where said first member 1s
capable of rotational and reciprocal movement relative to the
housing; said guide including a bearing housing having a
first angled face, said bearing housing supporting a guide
clement, said guide element including a central member
having an axial passage therethrough which 1s adapted to
sealingly receive the first member to permit said rotational
and reciprocal movement, said guide member further includ-
ing a substantially annular flange element which 1s received
within the bearing housing adjacent the first angled face
thereof, said guide member being supported from the first
angled face by an annular bearing element, located between
one axial face of the flange element and the first angled face
of the bearing housing, wherein said bearing housing
includes a base having said first angled face and a cap that
cooperates with the guide member, said cap including a
lower angled face cooperable with a second angled face
provided on said base, and wherein the first angled face of
the bearing housing and an angled face of the bearing
clement with which the first angled face 1s cooperable are of
a substantially spherical configuration to enable angular
displacement of the guide member relative to said base, and
said second and lower angled faces are of substantially
spherical configuration to enable angular displacement of
the cap relative to the base.

More preferably, said first angled face and said second
and lower angled faces have substantially the same radius of
curvature.

Preferably, said cap includes a detachable lower portion
which extends inwardly towards said axial passage, said
lower portion 1ncluding said lower angled face.

Preferably, said base includes an outwardly extending
flange portion, said flange portion including said second
angled face.

Preferably the centre of curvature of each spherical face
1s located on the central axis of the central member.

Preferably, the bearing housing includes a second axial
face, substantially opposed to the first axial face. More
preferably, said second axial face includes a bearing,
wherein said bearing facilitates relative movement between
another axial face of the flange element and the second axial
face of the bearing housing. Preferably, the second axial face
of the bearing housing 1s substantially perpendicular to the
central axis of the central member.

BRIEF DESCRIPTION OF THE DRAWING

The 1nvention will be now be described, by way of an
illustrative example, with reference to the accompanying
drawing (FIG. 1) which shows a vertical cross-sectional
view of a support arrangement according to an embodiment
of the 1nvention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The accompanying drawing illustrates a support arrange-
ment for supporting a pump pull rod 11 which 1s to be
supported from a housing 10. The support arrangement has
particular application where the pull rod 11 1s likely, during
its working life, to become misaligned with the central axis
of the bore hole. In the past it has been found that the forces
which are created by misalignment of the pull rod 11 can be
particularly destructive to the sealing arrangement provided
on housing 12.
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The support arrangement 1ncludes a bearing housing 12
which defines a bearing chamber 13. The bearing housing 12
includes a substantially tubular base 14 and a cap member 15
which 1s movingly supported upon the base 14. Chamber 13
1s defined between the outermost end of the base member 14
and the interior of the cap member 15. Base member 14 1s
adapted to be supported at i1ts innermost end from the
housing 10. Cap member 15 includes an upper end 8, a side
wall 4 integral with end 8, and a lower portion 3.

The support assembly further includes a guide member 18
which includes substantially tubular central element 19
including a bore 20 the diameter of which corresponds
substantially with the diameter of the pull rod 11. The bore
20 has a central axis 17. The central element 19 of the guide
member 18 1s located above the base 14 and has a central
bearing 21 which slidably supports the pull rod 11 and a seal
22. The outermost end of the central member 19 has an open
space 24 which may be used to accommodate a seal, stuffing
box, or the like, which may take any form which 1s desired
to slidably and sealingly accommodate the pull rod 11.

The guide member 18 further includes an annular flange
clement 25. Flange element 23 1s received within the bearing
chamber 13 between the base 14 and the upper end 8 of the
cap 15, where the base 14 provides an angular face 26. The
inner upper face 27 of the end 8 of cap member 15 1is
substantially perpendicular to central axis 17 and includes
bearing 29. Bearing 29 {facilitates relative movement
between axial face 6 of the flange element 25 and inner
upper face 27. The axial faces 6, 7 of the flange element 25
are substantially parallel to each other and are perpendicular
to the central axis 17 of the central member 19. The flange
clement 25 of the guide member 18 1s supported on angled
face 26 by a bearing element 28 between the lowermost axial
faces of the flange element 25 and axial face 26. A scal 34
1s provided between the angled face 26 and bearing 28, and
a seal 33 1s provided between bearing 28 and face 5.

The lower portion 3 1s securely yet removably attached to
side wall 4; and has an upper portion 35 which extends
axially into chamber 13, and a lower body portion 36 which
has an upper, curved face 37. Face 37 mates with and 1s
moveable relative to face 38 of flange 39. Face 26 1s also on
flange 39 and 1s generally parallel to face 38. Faces 37, 38
and 26 are preferably curved, with the radius of curvature of
cach being substantially the same.

In this way, the cap 15, and thus the guide member 18 and
shaft 11, can move 1n an arcuate manner about face 38. The
limits of movement are defined by the contact of face 40 by
face 41 on either side of base 14; and face 42 on face 43 on

flange 39.

Bearing 28 1s preferably attached to face 7 so that it moves
with guide member 18 relative to base 14.

For radial movement (in a plane perpendicular to axis 17)
ouide member 18 and thus shaft 11 can move relative to cap
15 and base 14 as upper end 8 of cap 15 can be accommo-
dated 1 a circumferential recess 16 1n guide member 18,
immediately above flange 25. The limits of movement can
be defined by upper end 8 contacting guide member 18 at the
end of recess 16 and/or flange 25 contacting side wall 4. The

limit of movement should be such that shaft 11 cannot
contact the side wall 45 of bore 44 of base 14.

To facilitate lubrication of the bearing surfaces of the
support assembly between the flange element and the bear-
ing element and between the bearing element and the axial
face of the bearing chamber, the bearing chamber may be
filled with a lubricant with seals 33, 34 preventing the fluid
being pumped from entering chamber 13.
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4

It will be appreciated that the support assembly of the
invention provides a means to allow a rotating or recipro-
cating member to undergo relative lateral or angular
displacement, while at least minimising damage to sealing

members, thereby maintaining an adequate seal.

It will be understood that the invention disclosed and
defined 1n this specification extends to all alternative com-
binations of two or more of the individual features men-
tioned or evident from the text or drawings. All of these
different combinations constitute various alternative aspects
of the 1nvention.

What 1s claimed 1s:

1. A guide for supporting a first member in a housing
where said first member 1s capable of rotational and recip-
rocal movement relative to the housing; said guide including
a bearing housing having a first angled face, said bearing
housing supporting a guide element, said guide element
including a central member having an axial passage there-
through which 1s adapted to sealingly receive the first
member to permit said rotational and reciprocal movement,
sald guide member further including a substantially annular
flange element which 1s received within the bearing housing
adjacent the first angled face thereof, said guide member
being supported from the first angled face by an annular
bearing element, located between one axial face of the tlange
clement and the first angled face of the bearing housing,
wherein said bearing housing includes a base having said
first angled face and a cap that cooperates with the guide
member, said cap including a lower angled face cooperable
with a second angled face provided on said base, and
wherein the first angled face of the bearing housing and an
angled face of the bearing element with which the first
angled face 1s cooperable are of a substantially spherical
confliguration to enable angular displacement of the guide
member relative to said base, and said second and lower
angled faces are of substantially spherical configuration to
enable angular displacement of the cap relative to the base.

2. A guide as claimed 1n claim 1, wherein said first angled
face and said second and lower angled faces have substan-
tially the same radius of curvature.

3. A guide as claimed 1 claim 1, wherein said cap
includes a detachable lower portion which extends inwardly
towards said axial passage, said lower portion including said
lower angled face.

4. A guide as claimed in claim 1, wherein said base
includes an outwardly extending flange portion, said flange
portion 1ncluding said second angled face.

5. A guide as claimed i1n claim 4, wheremn said cap
includes a detachable lower portion which extends inwardly
towards said axial passage, said lower portion including said
lower angled face.

6. A guide as claimed in claim 4, wherein said base
includes an outwardly extending flange portion, said flange
portion including said second angled face.

7. A guide as claimed 1n claim 1, wherein the centre of
curvature of each spherical face 1s located on the central axis
of the central member.

8. A guide as claimed 1n claim 1, wherein the bearing
housing 1ncludes a second axial face, substantially opposed
to the first axial face.

9. A guide as claimed 1n claim 8, wherein the second axial
face of the bearing housing 1s substantially perpendicular to
the central axis of the central member.

10. A guide as claimed 1n claim 8, wherein said second
axial face includes a bearing, wherein said bearing facilitates
relative movement between another axial face of the flange
clement and the second axial face of the bearing housing.



US 6,585,416 B1

S

11. A guide as claimed in claim 10, wherein said facili-
tated relative movement includes movement transverse to
the central axis of the central member.

12. A guide as claimed in claim 11, further including
means to limit said transverse movement such that said first
member cannot contact the 1nterior side wall of said bearing
housing.

13. A guide as claimed 1n claim 8, wherein said second
axial face 1s provided on said cap.

5

6

14. A guide as claimed 1n claim 13 wherein said second
axial face and said other face of the flange element are
substantially perpendicular to the central axis of the central
member.

15. A guide as claimed in claim 13, wherein said cap 1s
accommodated 1n a circumferential recess 1n said guide
clement adjacent said flange element.
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